Background: Grieving relatives can suffer from numerous consequences like anxiety, depression, post-traumatic stress disorder (PTSD) symptoms, and prolonged grief. This study aims to assess the psychological consequences of grieving relatives after patients' death in French palliative care units and their needs for support. Methods: This is a prospective observational multicenter mixed study. Relatives of adult patients with a neoplasia expected to be hospitalized more than 72 h in a palliative care unit for end-of-life issues will be included within 48 h after patient admission. End-of-life issues are defined by the physician at patient admission. Relatives who are not able to have a phone call at 6-months are excluded. The primary outcome is the incidence of prolonged grief reaction defined by an ICG (Inventory Complicate Grief) > 25 (0 best-76 worst) at 6 months after patient' death. Prespecified secondary outcomes are the risk factors of prolonged grief, anxiety and depression symptoms between day 3 and day 5 and at 6 months after patients' death based on an Hospital Anxiety and Depression score (range 0-42) > 8 for each subscale (minimal clinically important difference: 2.5), post-traumatic stress disorder symptoms 6 months after patient' death based on the Impact of Events Scale questionnaire (0 best-88 worst) score > 22, experience of relatives during palliative care based on the Fami-Life questionnaire, specifically built for the study. Between 6 and 12 months after the patient's death, a phone interview with relatives with prolonged grief reactions will be planned by a psychologist to understand the complex system of grief. It will be analyzed with the Interpretative Phenomenological Analysis. We planned to enroll 500 patients and their close relatives assuming a 25% prolonged grief rate and a 6-month follow-up available in 60% of relatives. Discussion: This study will be the first to report the psychological consequences of French relatives after a loss of a loved one in palliative care units. Evaluating relatives' experiences can provide instrumental insights for means of improving support for relatives and evaluation of bereavement programs. Trial registration: NCT03748225 registered on 11/19/2018. Recruiting patients.
The Fami-life study: protocol of a prospective observational multicenter mixed study of psychological consequences of grieving relatives in French palliative care units on behalf of the family research in palliative care (F.R.I.P.C research network) 
Background
Bereavement of a loved one is an existential condition during which most people adequately adjust their emotions. However, in some cases, relatives can experience a psychological syndrome with various components such as symptoms of anxiety and depression, of post-traumatic stress-disorder (PTSD), of complicated or prolonged grief disorder (PGD), and increased mortality rates [1] . These conditions associate emotional, behavioral and cognitive symptoms (yearning, searching, detachment, numbness, bitterness, emptiness, and loss of sense and control). Quality of life might be jeopardized. It was initially termed complicated grief, then traumatic grief. In 2013, the classification of mental disorders (DSM-5) proposed to introduce a new diagnostic entity: « Persistent and Complex Bereavement-Related Disorder ». However, some researchers do not recognize it, insisting that evidence justifies the inclusion of PGD, but not complicated grief, as a new mental disorder [2] . The monitoring of bereaved relatives is an integral part of patient care in a patient-family centered care concept. Improving the relatives' quality of life after a patient's death is an international priority (Institute of Medicine or World Health Organization) [3] [4] [5] .
Risk factors of prolonged grief disorders were reported in numerous studies [5] [6] [7] [8] [9] . Conflicts between relatives and health-care workers, poor communication and incomplete information during the palliative care stay [9] , relatives characteristic's: age, female gender [8, 10] , pessimistic or anxious personality trait [10] , financial issues [6] , close relation-ship with the deceased patient [7, 10] , absence of religiosity [10] , and specific social context and family dynamics [11, 12] were reported as risk factors for prolonged grief. Numerous studies worldwide have evaluated post-loss emotional consequences. At 6 and 13 months, at least one psychological consequence was identified in 35.6 and 28.9%, respectively [13] . In Korea, anxiety and depression symptoms were reported for 58 and 57%, respectively [14] . In Australia, PTSD symptoms was diagnosed in 27.6 and 18.3%, respectively [13] . In Portugal, PGD was diagnosed in 28.6 and 15.6%, respectively [15] . In France, numerous studies are focused on population faced to end-of-life situations for intensive care patients [9, 16, 17] . Surprisingly, very few studies are available on relatives of palliative care patients. A French study reported depression in 25% of cancer patient's spouses after a loss [18] .
No data exists on the psychological experience of relatives having a relative hospitalized in palliative care or the incidence of prolonged grief in France. No specific recommendations are available for supporting grieving relatives.
Therefore, the focus of the study will be on prolonged grief reactions in relatives around 6 months after patient's death in palliative care units. The methodology includes quantitative and qualitative data to better understand the complex, unique and intimate phenomena of grief and to identify needs for support.
Methods

Study design
The Fami-Life study is a prospective observational multicenter mixed study to assess the psychological consequences of a loss of a loved one in palliative care units. We designed a quantitative study to assess the psychological consequences of relatives 6 months after patients' death and a qualitative study to examine the prolonged grieving process. The study timeline and schedule of enrollment, interventions and assessments are presented in Table 1 .
Participants
Recruitment of palliative care units
The participating palliative care units belong to the French Society of Palliative Care (SFAP) and are selected using the units list on its website (Table 2 ). An invitation of participation is sent to the clinical responsible of each unit.
Recruitment of patients and relatives
Inclusion criteria All the inclusion criteria must be fullfilled within 48 h after patient admission:
Patients with a neoplasia should be hospitalized more than 72 h for end-of-life issues. End of life issues are assessed after the first evaluation by the palliative care physician.
Relatives are susceptible to visit the patient during their stay. Relatives are defined as spouse, partner, children, siblings, parents and cousins and any relatives with a strong attachment link. The study will be proposed to relatives present during the first meeting and within 48 h after patient admission. All relatives present can be included because the patient's death affects the entire group of relatives and not a single individual.
Non inclusion criteria
Patients 
Data collection
Center characteristics All data will be collected on an e-CRF built by the ICUREsearch company (Contract Research Organization). Data will be on center, patients and relatives. Palliative care unit characteristics are the following: hospital type (university, community, or private hospital) number of palliative care beds, number of senior physicians and fellows, physician-to-patient ratio, nurse-to-patient ratio (day and night), presence of a waiting room and relative room, availability of a psychologist, physiotherapist, social worker, occupational and music therapist, biographer; availability of interpret or religious services; availability of a dedicated nurse for relative meetings, of volunteers, of speaking group for relatives; time intervals allowed for visit; organization of different meetings (admission, weekly, death period), delivery of an information leaflet at admission and after death, delivery of a children leaflet, delivery of a condolence letter, bereavement follow-up process, availability of a 24-h visitation policy, age for children visitation, possibility for a pet to visit the patient, availability of 
Patient's characteristics
The following data will be collected: demographic characteristics, diagnosis and localization of the neoplasia, presence of metastases, diagnosis of comorbid conditions, symptoms present on admission, presence of advances directives and of a surrogate, patient's status at discharge, and length of stay.
Request of euthanasia at admission or during the stay by patient and use of a continuous sedation until death will be collected.
Relatives' characteristics
The following data will be collected: demographic characteristics, relationship with the patient, educational level, professional occupancy, whether they already have a next one previously hospitalized in a palliative care unit, whether they are the surrogate of the patient, and the presence of health workers at home before admission (nurse, nursing-assistant or occupational worker). The use of "hospital at home" services will also be collected. Request of euthanasia at admission and during the stay by relatives will be collected.
Organization of the study
In each center, a local team (physician and nurse or psychologist) will conduct the study. Consecutive patients will be approached within the first 48 h after palliative care admission. Examination of eligibility, its confirmation and inclusion will be performed by the local team. If the relative agrees, the patient will be invited to participate in the study giving permission of using his/her baseline medical information. After inclusion, between day 3 and day 5 after patient admission, a HADS questionnaire [19] will be administered to each relative included in the study. At 6 months after the patient's death, the psychologist will call the included relatives to fulfil the questionnaires in a random order (HADS [19] , PTSD [20] , IGC [21, 22] . The Fami-Life questionnaire, specifically built for the study, will report 12 questions that assess the information, communication, support and grief interventions ( Table 3) . The assessment will be on a Likert scale for the first three questions. All other questions will be explored with a Yes/ No answer. The satisfactory questionnaire (Fami-Life) evaluating the last moments of life will be given in the last position because it may require more listening time. If we cannot reach a relative after 5 phone calls, he/she will be considered as lost-to-follow up. Only relatives of patients deceased in palliative care unit will be called.
Between 6 and 12 months, the psychologist will call the relatives previously selected (those with an IGC > 25) for a telephone interview assessing their grieving process.
Study management
The steering committee comprises three palliative care physicians (MGO, DM, LC), three psychologists (CF, LF, MS), a biostatistician (SR) and two methodologists (SB, JFT). MGO and DM will select and open the centers. MGO, LC, DM are in charge of addressing any questions of the investigators and checked for potential inconsistencies. CF, LF and MS are responsible of the qualitative study, will interview the relatives with prolonged grief and perform the qualitative analysis. The local investigators (physician and nurse) are responsible of the inclusion of patients and relatives, of collecting the signed informed consents, of the acquisition of all data of the study, of fulfilling the e-CRF, and of sending all the documents required for the follow-up by the psychologist. Each local investigator is accountable for the accuracy in ensuring that any part of the work and related-questions is appropriately resolved.
Outcomes
Primary outcome
The primary outcome is to assess the incidence of prolonged grief of relatives 6 months after the patient's death in a palliative care unit.
Measure of the primary outcome
The intensity of grief reactions is evaluated with the French validated version of the IGC (Inventory of Complicated Grief) [21] [22] [23] , the most commonly used assessment tool for complicated grief. It was developed by PRIGERSON et al [23] and focuses on symptoms that are distinguishable from symptoms of depression and anxiety. Moreover, the ICG was designed to distinguish between normal reactions and more pathological forms of grief. It consists of 19 firstperson statements (such as "Ever since he/she died, it is hard for me to trust people"). Each item is rated from 0 (not at all) to 4 (severe). We defined complicated grief with an IGC scores > 25 (0 best-76 worst). No published minimal clinically difference was reported for the IGC.
Prespecified secondary outcomes
Anxiety and depression symptoms in relatives
between day 3 and day 5 after patient admission in a palliative care unit 2. Anxiety and depression symptoms in relatives 6 months after patient's death 3. Post-traumatic stress disorder symptoms in relatives 6 months after patient's death 4. Risk factors for prolonged grief 5. Report of the relative's grief experience in those who have signs of prolonged grief
Measure of the prespecified secondary outcomes
Prespecified secondary outcomes (anxiety, depression, posttraumatic stress disorder symptoms and exploration of relatives' experience during hospitalization) will be explored during a telephone interview performed by a psychologist specifically used for approaching grieving relatives. Anxiety and depression syndrome will be evaluated based on The Hospital Anxiety and Depression syndrome (HADS) [19] score, range 0 (best)-42 (worst). The HADS is valid and reliable, easy to administer, and has been successfully used to measure symptoms of anxiety (HADS-subscale Anxiety) and depression (HADSsubscale Depression) in relatives of palliative care patients [24] . Significant anxiety and depression symptoms will be defined by a score > 8 for anxiety and depression subscales. The minimal clinically important difference is 2.5 for each subscale [25] .
Post-traumatic stress disorder symptoms will be evaluated in relatives at 6 months as measured by the Impact Event Scale-Revised questionnaire (IES-R). The IES-R is a valid and reliable scale that has been used successfully in family members of palliative care patients [26] . The instrument contains subscale items on intrusion, avoidance and hyperarousal. We define significant posttraumatic stress disorder symptoms by an IES-R score > 22 (range 0 best-88 worst) [27, 28] . We did not identify any published definition of the minimal clinically important difference for the IES-R on the 0-88 scale.
Risk factors of prolonged grief will be explored through the center, patient and family characteristics. Exploration of relative's experience during the palliative care hospitalization will be assessed with the FAMI-LIFE questionnaire (12 questions), specifically built for the study by the scientific committee. It reports data about communication features between healthcare clinicians and relatives, information about the last moments of life, and relatives' needs after death.
Relative grief experience. Experience of grief will be evaluated between 6 and 12 months after patient' death. A purposive subset of relatives with heterogeneous characteristics and with prolonged grief will be included. Interviews that will be conducted will target to describe the subjective experience of grief among the relatives, and more specifically their meaning-making process. A psychologist will conduct the interviews through phone calls. All phone calls will be centralized. Each interview will be audio-recorded, and the full transcript will be subjected to an Interpretative Phenomenological Analysis (IPA) [29] that will be performed by CF, LF and MS. IPA is designed to understand the complex system of meanings attached to a unique, subjective and eminently intimate phenomenon [18, 30] . It seems the most appropriate method to investigate the experience of losing a loved one and to identify needs for support. IPA aims to offer insights into how a given person, in a given context, makes sense of a given phenomenon. Usually these phenomena relate to experiences of some personal significance, such as a major life event.
Sample size justification
Prolonged grief reactions were reported in 24.4% [10] at 8 months, and 25.4% [31] , 28.6% [15] , 30% [32] , and 40%
[33] at 6 months. We anticipated an incidence of prolonged grief of 25% 6 months after patient death. Horowitz et al reported that the frequency of grief symptoms declined within 6 to 12 months after the bereavement [34] . Grief reactions decreased as a function of time from death with a steepest decrease from the first month to the sixth month after death, and without any significant decrease from 6 months to 13 months [33, 35] . For the current study, we selected a time period of 6 months after the death. According to the medical knowledge, longitudinal studies of relatives at 6 months usually report a participation rate around 60%. To detect the risk factors associated with a prolonged grief with an odd ratio of 2, an alpha risk of 0.05 and a power of 0.80, we anticipate that 500 decedents and their relatives are necessary (assuming the independence of prolonged grief in the relatives of the same family).
Statistical analysis plan
Patient, relatives and center-variables are reported as numbers (percentage) for qualitative data and medians (Q1-Q3) for quantitative data. For continuous variables, we perform tests of logit linearity and transformation if necessary. Strategy of imputation of missing values will be adapted according to the pattern of missing values. The missing data will be considered by a simple imputation method in case of low frequency (less than 2%) or by multiple imputation if the frequency is higher. Variables with more than 30% missing data will not be included in the analysis. No imputations will be performed for patient outcomes. The primary outcome is the incidence of relatives with an IGC score > 25. The incidence rate will be defined by the ratio between the number of persons who have a prolonged grief on the number of person-time in the study. A 95% Wald confidence interval will be computed for the incidence rate.
To assess the risk factors for prolonged grief in patients' relatives, multivariable hierarchical logistic regression model will be performed, with a random effect on the center. An univariable analysis will be first performed to select the variables associated to the outcome with a p-value threshold of 0.2 to account for the main confounding factors. The relative effect can be considered either as a random effect or a fixed effect in the model. We will then perform multivariable logistic or negative-binomial models for the modification of anxiety, depression and PTSD scores for the secondary criteria. To account for the rate of lost-to-follow-up within the relatives, a weighting on the inverse probability of censoring weight (IPCW) will be performed. All statistical analyses were performed using the SAS software (SAS 9.4, SAS Institute, Cary, NC). A p value < 0.05 will be considered significant.
To describe the experience of bereaved relatives through an interview, a purposive subset of relatives will be selected. We will comply with the recommendations regarding purposive sample in Interpretative Phenomenological Analysis [29] . This sample will be purposive with heterogenous characteristics. According to the IPA guideline, participation of at least 15 people will allow a broad and relevant understanding of the meaningmaking process of the grief experience. To maximize the meaning making heterogeneity, we plan to recruit women and men, from various palliative units, from various geographical areas, of various ages, and with various types of relationship with the deceased. We will stop the recruitment when the adequate variety of meaning making processes will be obtained.
Discussion
This study will depict the grieving process of relatives after patient 's death in palliative care in France.
According to the World Health Organization definition of palliative care, providing support for the relatives during their grieving process is an inherent part of palliative care services [36] . Currently, there is no consensus to which type and amount of support is indicated to meet the demand of the WHO definition of bereavement support in palliative care [37] . There are hardly substantial pieces of knowledge on how bereavement of relatives of palliative care patients is handled. The need for support in the bereavement period was poorly predicted by the healthcare clinicians [33] . Having baseline data of the incidence rate of prolonged grief and other psychological consequences, of risk factors of relative's prolonged grief, and better knowledge of the management of end-of-life issues in palliative care units will increase our knowledges on the grieving process. Currently, palliative care team have different strategies for managing grieving relatives. No scientific data are available on these practices, and there are no national guidelines with a sufficient high grade of proofs.
The strengths of this study will be the high number of relatives included, and the multicenter design with the recruitment of patients from a large set of centers with patient's characteristics consistent with those of patients usually admitted in palliative care in France, which will ensure that results could be generalized. The mixed design will enable to approach how relatives experience the period of bereavement and to help healthcare clinicians in targeting interventions to decrease bereaved relative's burden. This study will have several limitations. First, the exploration of psychological consequences will focus on patients with neoplasia, who do not represent all the case-mix of patients admitted in palliative cares. Second, evaluation will be performed at only one time-point, which is insufficient to describe the evolution of the grieving process. We choose one point to limit the rate of lost-to-follow-up among relatives. Third, the centers are all in France, and the study results might not be generalized to other countries.
Our study is part of a scientific approach to the management of grief in palliative care to build a scientifically valid management program. 
